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(57) Abstract 

A process for distilling paraf- 
finic hydrocarbons comprises feeding 
rFlsctor-Tropsb derived paraffin* 
hydrocarbon feedstock comprising 
heavy paraffinic hydrocarbons and. 
qfttaJft light 

paraffinic hyarrxitrbons. taw t 
distillation column. The disttllation 
column is ooetated to p^u«abk 
wax products. An overhead stream, 
a bottom stream, and at least one 
side stream, are withdrawn from 
,he disttllation column. All the wax 
products obtained are usable 
products. 
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PROCESS FOR OISTILUKO FISCHER-TROPSCH DERIVED PARAFFINIC HYDROCA«.(*S 


«. INVENTION reiates to distiUation. 

the invention reUtes to . , proce ZJ^J 
paraf f inic hydrocarbons , particularly 
derived paraf f inic hydrocarbons. 

£ X a nscner-Tropscn derived parage 
nvdrocarbons and opt.onaUy • ^t 

are thus FiBcher-Tropsch derived. 

Fiscner u-uy ReV eral properties or 

str in g ent r i t ioa r8 f« -» Qf >ueh 

characteristics. Some cong ealing point, 

aoftnese at ™»° red by the „ax product 

pen.tr.txon , oil «t ^ ^^^^ 

— — — usin3 

CONFIRM ATI0H COPY 
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v, -n, index) Also of importance are DSC (Differential 
a bromine index) . aiso * 'finger prints' of 

Scanning Calorimetry) curves^ the e are g ^ 

wax snowing the energy ^^C^o^ data. 

:r;r r a e ri tjzz — - ^ ^ 

and the light ends that are present in a wax. 

hw in respect of the wax products is meant that 
By 'usable in respect degraded. The wax 

^JZT^SZ* specifications of 

p s r 0 r mi ». p^s « 

hereinbefore set out. 

* ^-rived- in respect of the paraffinic 
By ■*«*~--™££° n t t ^ para££ i„ic products 
hydrocarbon feedstock, comprising carbon 

obtained by subjecting a ■J^J^.^.,, paction 
monoxide ,00, and hydrogen ^"J^, /^alt -based 
conditions m the presence or , t 

or an iron/cobalt-based Fischer -Tropsch catalyst. 

•„« the products from the Fischer-Tropsch 
Prior to using the proouc „ roceBS they may 

« a fpedstock for the present process, tney * 
reaction as a feedstocK hydroge nation may be 

optionally be hydrogenated^ ? reaction 

effected by contacting ^ Qf 

products with *y^^J™:Zl pressure, in Known 
catalyst, at elevated temperature ana p 

fashion. 

v, .wived wax products are unique since they 
Fischer-Tropsch derwed .a. P ^ 

are P^^'^^^Jtes and other functional 
Some isomers, olefins, n . para££i nic content 

groups may also be present. The » ent 

of Fischer-Tropsch waxes enables then .to ^ 

apeci£ icatio»s e -^^ Bt r r" less ». will 

rrr^s: ^ - — — — - 

, ^h e wax product non-usable, 

immediately render the wax pro 
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n. -n>, reaction conditions include using a 
The Fischer-Tropsch reaction 180 -300«C, 

Tropsch reaction is typically effected 
bed reactor. 

«™nr4ae in addition to the heavy 
The feedstock may comprise m ^ 

paraffinic ^"^^^ D ck could thus typically 
paraffinic hydrocarbons. The fe * ^ ^ ^ 

have a true boiling point curve as ma 


30 


TABLE 1= True boiling point (TBP) 
Fischer-Tropsch derived feedstock 


curve of a typical 



• -i n arises hydrocarbon molecules in 
*» «-f**S ~*» r an 9 es of C 35 .. 

the range C 3+ to c 220+ . ^ w , ^ n„H t 


Z C«> « " aredeeMd li9ht ' 


column can 


be operated to produce 


C , B ), and hard wax 


The distillation 

paraffins (C 23 J . ^"J* 0 ^ ^ wax products 
(C30+) or ^ inati ; nS u ^ e e : f ax produC ts as hereinbefore 
produced will thus be usable wax p 

defined. 

Plurality of side streams are 
Preferably, however, a p treatn comprising 

withdrawn from the column, with each side 
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hard wax, and, optionally, a compo 

^ distillation column UJ-*™ 

vacuum. Operate ^ ™^ erature as compared to 

hydrocarbon to boil at temp erature decreases. 

s rs^rs- a*— - - — ana 

the products. 

k„ operated such that the 
me distillation column may be * era ^ ^ 

pressure in the column is in the .„ the columB 

typically from 8-10 moar(a) • ™= f » lcally 

sump may then be in the rangeof 130 

« r,f 595°C to 350°C 
in the range of 295 i. to 

ot-rioninq steam into the 
^ process may include ^^"^L volatility of 
; distillation column, " * 4 ^ p rocess may also include 
cc^onents in the feeost-*. t P^ ^ 
feeding one or more of th si ^ be ttBea to 

stage. It is envisaged that st earn ^ 
adjust the front end volatility 
0 aid in product quality. 

•,i »h„« have a suitable internal 
^ distillation -^f^^ ray comprise trays 
arrangement. The Hoviev er, for vacuum 

« packing as ^=tillation medi • ^ ^ ^ ^ 
distillation applications th P ^ 

25 ^ired nu^er ^ "^.Xadation of distilled 
to prevent or inhibit the™ ^ ^ 

products. Additionally, ^ pack »9 « ^ ^ of 
pressure drops than tray traffic m the 

theoretical stages and the same P on Deslgn , by 

30 distillation column. —^"^ (ner einafter also 
Henry 2 - s «Ta v -m distillation column with 

referred to as 'Ulster ). a v * a t a 1 psi (about 

ten theoretical stages and operating 
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p has a bottom pressure of 2,5 psi 
70 mbar) top pressure, has the 
(ab out 175 ntoar) when fitted ^ ^ ^ it 

bottom pressure is only 1.4 P»* 
contains packing. 

Mat. illation medium. 

is thus 'f""* "/packing, i.. according to 
packing may be random - dumpe P ^ ^ ^ 

Kister, P ; 6C " ° Lped or randomly packed 

9 eometrical shape and * temati cally arranged 

l„ t o the col—, cri^d layers of wire 

10 packing, ie. ^ Be ctions of such packing 

«h or corrugated sheets, ^ le , 

th en heing stacked rn the co umn ^ 
according to Kister ^ y ^ ^ ^ the 

having an open-latt.ce structu- ^ preferred 

15 for. of wire - or "^'^^a packing, in vie. 

interna! arrangement courses ° capaclcy and 

o£ its superior balance o ^ packlng8 

pressure drop as compared 
hereinbefore described. 

surface area (in m 2 ) to 

30 ». ^-T»r» .... »- 1 

rroa^U other intermediate value. 

Plurality of the side streams 
M indicated hereinbefore, a J column including a 

„ be provided, with the > streamB as well as 

25 draw point or sone for each of he ^ ^ 

" for the overhead and bottom st«am . ^ ^ filiation 
o£ aistillation stage- bexng pr ^ ^ 

column, with each stage ~£ ^ ^ atag e may 

points or -^°; tl T c 0 tuIed packing. 
3D thus comprise tne si 

• ,=mal arrangement produces a 
^a packing and column 'ntrainment while 

preparation is achieved. - 
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— fh*> addition of more column side 
low pressure drop permits the additio 

to be used. 

Really, five °-^ t r^JZ rt £Z?£ 

s^^u- - - — ■ Ei :: £ 

located u colunm . The packings o£ the 

bottom streams from the col ^ ^ ^ 

various "/^^ to volume ratios of the 

vol r„; s o £ ; 1-1 <* «- -* «-/« -r 

produced. 

of the invention thus employs multiple side 
The process of the inve bet ween the 

stream with separation stages in the column 
withdrawal of the side streams, to split wax 

further countered by cooling 
aegradatron can be further proportion . 

aoW n the bottom stream ^ ^ ^ bottoms 

typically less than 10% by con tent. 
product to the column sump to quench ^ £ront 

r» ie can be done without apprecxably ef ectr g 
^ „f the column bottoms product or tne c 

end cut of the co irame diately above the 

the column sxde stream or Bpeci f ications 

column bottoms product, le the s a 

hereinbefore referred to can still be met. 

nf the invention, the Fischer-Tropsch 
With the °\**™ ctionated into product streams 

0 derived Tlracteristics . One of these 

having unique properties us fee uged 

properties is the ^^^11^ column 
to control the operation of the 
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• n v other unique properties, 
However, instead, or and/or me thyl-isobutyl- 

suC h as ^-^^J^jJr* to as the oil 
Ketone («■» solubles ^ 8 tempe rature, which is 

content) , penetration at a part ^ ^ carfeon 

normally in the range o d - gtillatio n 

Attributions, etc can be u ^ ^ c 

operation. The number of Bid. by . product 
/etermined by the P-P-^^^e, no restriction on 
purity desired. There ^ J ^ draw8 other th an 
Z Ta"rtb: plated pressure drop of the 
trials must be limited. 

, a that with the unique process 
It was surprisingly found tba : can 
according to the ^T^o^ts in a single column 
be distilled into * . Th e use of the low 

that has one or more sxde treats ^ ^ 
pressure drop internals, J^J* BUtnp usi ng cooled 

- — therma 

d ^r:^- usable wax products. 

•bed by way of example, with 

-^rr^ 1 m ma non " umitln9 

reference to tne 
example . 
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exampj-«= • 

„„™ral 10 generally indicates, 
I. tne drawing. ^ pro Ls according to the 

ln si^imea "Tj^JZlJ: hy droc,rnons. 
invention for distilling p 

10 generally indicates a 
In tne drawing. ^""T^lon for distUUng a 
pr0CM8 according to ^e ^ roa heavy parage 
Fischer -Tropsch derive 
hydrocarbon feedstock. 

*4 filiation column 12 having six 
The process 10 14 , IS, «. 20. 22 and 

vertically staggered packing 
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structured packing and assocra ^ ^ ^ volume 

structured packing hav.ng a surf ^ ^ ^ ^ 
(ln „», ratio of 135,1, 250,1, 350.1, 
appropriate intermediate value. 

A £ eed line * leads into the * ^ j^nto 

the Une 26 lead ^ line 32 and a heavy (C 15 

medium (C 10 - c 40' n * 
C 220+ ) hydrocarbon line 34. 

. , hp st riPPing steam feed line 28 lead 
The fe ed — " • 

into the column below cue 

line 36 leads from the bottom of the column 12. 
A bottoms line 3b iedUD 

„ i-he column between the 

fl 70 leads from tne cuiui 
A side stream Une » U ^ ^ 

i packing Btages 14, 16 ^ bottOT1 o£ the 

stripping steam Une 42 leal "jf a ac king stage 4* 

«*- £T V P^« Une U leads from the 

i line 50 leads from the 
A side stream -J^J^ stages 16, « i- 
filiation column ^ \ ^ Btag e 54 comprising 
a stripping column 52 havrng P ^ troB cne 

25 sieve trays . » pn-£ — ^ ^ leads £ rom 
bottom of the <**■»"■ ^ t „ the ai stillation column 12 
the top of the column 52 back 
between the packing stages 1*. 20. 

„ , line 60 leads from the column 12 
A side stream withdra«al Une 60 ^ ^ ^ ^ ^ 

- :::: - ."SCT-- — * sta9e 64 
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• t-ravs A product withdrawal line 66 leads 
comprising sieve trays. A pr Une 68 

^ th e b ot t0ra oft h eco^^ ^ ^ ^ ^ 

leads from the top of the ng stages 20, 22. 

distillation column 12 between the pacing 

^ line 70 leads from the 

R eide strea* "^^^ ^ packing stages ,0. 22. 
distillation column 12 betu "" column 72 having a 

The Una .0 leads into A product 

packing stage 74 coming ■« colunin 72 . 

wi thdra*al line " - hot ^ ^ ^ „ 

„hile a return line 76 leadB betueen the packing 

back to the distillation column 

stages 22, 24. 

•M,Ara«al line 80 l« ds £rom thS 
» si4e stream/product »i^ ^ ^ 

distillation column! ^ to the 

^ iE fitted with a recy ^ J4 

distillation column 12 aDove 

» overheads line -ds from the top o* the column. 

In use. a nscher-Tropsch ^ ^ 
hydrocarbon feedstock is tea, dis tillation 
--"-"^^^ a'pressure o £ 
TarTa) an-t a^Jature. measured in the column sump, 
of about 295-300°C. 

ducts such as medium wax (C 20 - C 38 ) and hard 

^ pr ooucts »ithara„ along the lines £ * 

C 23 , C 18 - C 20 , C 17 . an 5 . 

ftfi lead into the bottoms of each of 
Stripping steam lines 86 lea* ^ 
0 these stripping columns 52, 62, 72. 
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i.« were also conducted, in 
The following non-lindting exiles -re 
simulations of the process 10. 

Sam^ x 12 along the line 26 

The feedstock enterrng the =o re£erred to as 

ctmp rised light hydrocarbons^ *™ ^ and 

Col d condensate «»>. —- heavy hydr „carbons 

referred to as Hot Condensate HC» ^ ^ _ ^ 

(al3 o *no-n and "A^^^ derived. Thus, each 
the hydrocarbons were Pl8 * e d o£ che respective 

component of the feedstoc » » Fiscner - 
pr0 ducts «- -th (MSS bas is, in this 

Tropsch processes. The d 
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20 


25 


example was 

CC = 28 ' 8% 

HC « 1 7 ' 2% 

RW = 54.0% 


from the column 12 are 
number of side stream* fc or ^ by . 

determined by the properties 
product purity desired. 

. • nn the maximum number of side 
^ere is no restriction °» the ^ the accumulated 
product -reams <*her t*. ^ be ^ If 
pressure drop of the m can be so 

unlimited, energy loss and t technologica ily and/or 
significant that the process becomes 
economically non- viable. 

^ e streams produced, the desired 
Table 2 hereunder shows the str~ P^ ^ ^ 
congealing point (CP) range and typ 
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The yield ° ^ e e feedwas approximately, 
percentage of the £ 0% 
overhead Stream 84 ^ ^ ^ 

Stream 80 ^ 

Stream 76 " ^ g% 

Stream 66 = g9% 

Stream 56 _ 

Stream 46 - 4 ^ B% 

Bottom Stream 36 

„ ► a head pressure of 5 mbar(a) 
The colun* 12 was operated at a ^ ^ ^ g 
using a three stage stea* e 3 ect ^ ^ structure a 

The pressure drops ac^eve^er ^ c ^ rised 
packing was 25 mbar. EaC * available from Sulzer 

lllapak 250, ("ade mark) Pa 

Chemtech Ltd, PO Box 65 CH ^84 . . ^ .^.^ 

Some side streams had sxde ^ PPer ^ ^ d 

th e drawing- I~ P™J"£ ^ f r J tiona tor and the side 
int o both the bottom^ the 

stripper columns to aid 
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mZmJl . coluron 12 along the line 26 had 

The feedstock entering the 
the following composition: 

RW = 79% by n* 88 

HC = 21% by mass 

^ pIod u«s gained «. in T** 3. 
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woootiiu 15 

„. 300-c, and the head 

in Table 3 above. 

***** * ent«in 3 the — » along li- * - «" 
The feedstock entering 
following composition. 

21% by mass 


HC 

10 ^ = 79% by mass 


• -A are given in Table 4. 
Tne products obtained are g 
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wowiim 18 

. mo- and the head pressure 
^ c olu» «» ^"ure dr°P achieved over the six 
„„ 5 -ar(.) • «- P"" U " ^(al . Ml the wax 

- 1 £ :: "ed 

in Table 4 above. 

, „ M «dium and heavy Fischer - 
«. process 10 permits a U*t. - ed into n0 „al 

Lopscb derived feedstoc* to be ^ „ ltip e 

UBa ble product ranoes ~» mt beH1 possible 

product side streams. Jh h ^ co „ven tl onal 

- - hi t p n:"iu^iu m s. * - — 

pro^edt: u^le wax products. 

„ „r, a wide range of 
„>,-!*» of producing a wi" 

- Pr ° Ce :l ^llsThts substantial Uexibility. 
5 narrow cuts, ana - 
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^ST T ~- T ropsch derived 

io ;x 

hydrocarbons ana, aist illation column; 

Cr^* column to P™duce usable 

wax products; and distillat ion column an overhead 

withdrawing from wax produCtS( and 

stream, a bottom stream j 3 ugable wax products. 

at least one side stream composing 

«-o rlaim 1, wherein the 
A pIoce ss "-^f^ hyaro carbon reedatoc* 
f ischer-Tropsch derived paraf f nic hydroc arbons 

cerises, in addition to , he heavy ^ ^ ^ 

»a vhich cerise hy f ° C t ;f ° rangc Cl5 and 9 reat«. aiBO 
numbers or carbon atom* ■ « J*= J prising hydrocarbon 
^ium pararrinic hydrocarbons ^ ^ ^ 

Macules vith carbon nu* » > ^ 
light paraffins hydrocar ^ le „. 

molecules «ith «rbon numbers 

Maim 3. "herein the 

operation o £ the ^^^ooucta/ hard wax comprising 

produces, as the ""'J^ nOTbe rs in the range C,„ 

hydrocarbon molecules »rth carbo bydxocarbon 
3^ greater, and medium ^ ^ ^ 

-**>- Catb °l" ro p-ducing paraHins comprising 
th e distillation =0^ ° Carbon numbers in the range C J3 
hydrocarbon molecules wit 
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under vacuum. 

claim 4, wherein the 
R process a«ordrng t the ^ustion 

distillation column bu » » ^ ^ in ehe column 

column being 

operated such to.- '„„ ure in the column 
u from X to " ^ „ith the bottom stream 

sump is 190 C co ^ 

being withdrawn from the sump. 

.. rr-^^ 1 ^ 

components in the feedstock. 

to any one of claims 1 to 7 
R proc .ss accord.no y. on ^ contai 

delusive, wherein the ^ t " UatiOT medium. «"» «*• 
structured packing as a dx ^ ^ „ volume 

structured packing havmg a sur 
<i„m', ratio of » 750.L 

>n«a to Claim 8, wherein a 
h process to ^ 

plurality of the sxde '"^ tat 0I ,one for each 

distillation column includxn , . *» £ „ ottom 
of the side streams as wall l0B stages being 

streams, and with a P^"*^, Mit h each stage being 
provided in the a uiUUt"»»*» ■ ^ ^ o£ the 

^■tr^- ^- ri -' > the stiucturea 

streams, ana 
30 packing. 
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* na to Claim 9, wherein the 
10. A j:°h r et £ e rent s t a 9 es have the same 

structured packings of the a 
surface area to volume rat*,.. 

claim 9, wherein the 
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